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Description 

FIELD OF INVENTION 

5 [0001] The present invention generally relates to inkjet printing, and in particular to a specific ink set with high light- 
fastness dye for improving inkjet image quality. 

BACKGROUND OF INVENTION 

w [0002] The use of inkjet printing systems has grown dramatically in recent years. This growth may be attributed to 
substantial improvements in print resolution and overall print quality coupled with appreciable reduction in cost. Today's 
inkjet printers offer acceptable print quality for many commercial, business, and household applications at costs fully 
an order of magnitude lower than comparable products available just a few years ago. Notwithstanding their recent 
success, intensive research and development efforts continue toward improving inkjet print quality. In general, inkjet 

is print quality still falls short of that produced by more expensive technologies such as photography and offset or gravure 
printing. A surge in interest in inkjet imaging (e.g., the rendition of pictures) has resulted in the need to produce near 
photographic quality printed images at a reasonable cost. The challenge remains to further improve the image quality 
and lightfastness of inkjet printed images, especially images containing skin tones, without increasing their cost. 
[0003] Color inkjet printers typically use three inks of differing hues: magenta, yellow, and cyan, and optionally black. 

20 The particular set of colorants, e.g., dyes, used to make the inks is called a "primary dye set." A spectrum of colors, 
e.g., secondary colors, can be generated using different combinations of the primary dye set. In printing processes 
such as lithography, dye transfer, and some types of thermal transfer, it is possible to vary spot size so that less is 
demanded of the primary colored inks when producing a good secondary. When the colored inks are used in a binary 
printing device, that is, one in which a dot of color is either present or absent, e.g., a thermal inkjet printer, the ability 

25 of the primaries to give recognizable secondaries is even more important. 

[0004] If such an ink is to be used in an inkjet printing device, characteristics such as crusting, long-term stability, 
and materials compatibility must also be addressed. If the ink is to be used in a thermal inkjet printer, the further 
constraint of being thermally stable (kogation-resistant) is added. 

[0005] In general, a successful ink set for color inkjet printing must be compatible with the inkjet pen and printing 

30 system. Some of the required properties for the inkjet ink include: good crusting resistance, good stability, the proper 
viscosity, the proper surface tension, little color-to-color bleed, rapid dry time, no negative reaction with the vehicle, 
high solubility of the dyes in the vehicle, consumer safety, low strike through, high color saturation, and good dot gain. 
[0006] Furthermore, the colored characteristics of the colorants play an important role in the quality of the printed 
inkjet image. Color inkjet inks have been designed and tailored for printing business graphics such as depiction of 

35 information in the form of "pie-charts" and "bar-charts" on plain paper. These applications require that inkjet use bright, 
vivid, high chroma colorants that, in general, are not lightfast. Generally, these dyes, although suitable for business 
graphics, do not provide a "true" photographic lightfastness especially in the lower portion of the tone scales. Chroma 
describes how much color or how vivid an object is. In the CIE L*a*b* system, the lightness or L* is a good measure 
of chroma with a low L* value being very dark. 

40 [0007] One attribute that is particularly important in imaging (i.e., color rendition of pictures) is "grain". Grain describes 
how visible the dots are to the viewer. If large, dark drops are used, the dots become very visible and image quality is 
degraded. One technique to reduce grain is to use smaller drop weight to produce nearly invisible drops. The downsides 
to this technique are more difficult and more costly manufacturing processes due to the requirement for smaller orifice 
holes and resistors and more difficult reliability challenges due to the smaller holes. Another technique is to use addi- 

45 tional "light" inks such as a light magenta or cyan at colorant loadings 5-25% of the normal or dark ink. This technique 
allows the use of larger, low colorant load drops. These "light" drops are less visible due to the presence of less colorant. 
One downside to this approach is that these "light" inks fade much faster on media than the dark inks. This fade often 
occurs in critical areas such as the skin tone of a human being. Thus, there is a need for more lightfast colorants to 
be used in these light inks. 

so [0008] Investigations continue into developing ink formulations which have improved properties and which do not 
improve one property at the expense of the others. Thus, the challenge remains to further improve the image quality 
and lightfastness of the inkjet prints without sacrificing pen performance and reliability. 

SUMMARY OF THE INVENTION 

55 

[0009] In one embodiment, the present invention relates to a set of inkjet inks for inkjet printing, comprising: a light 
magenta ink comprising a high lightfastness magenta dye. 

[0010] In another embodiment, the present invention relates to a set of inkjet inks for inkjet printing, comprising: a 
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light cyan ink comprising a high lightfastness cyan dye. 

[0011] In yet another embodiment, the present invention relates to a set of inkjet inks for inkjet printing, comprising: 
a light yellow ink comprising a high lightfastness yellow dye. 

[0012] In still another embodiment, the present invention relates to a set of inkjet inks for inkjet printing, comprising: 
s a light black ink comprising a high lightfastness black dye. 

[0013] In another embodiment, the present invention relates to a method for inkjet printing, the method comprising 
the step of ejecting ink from an inkjet, the ink comprising a light magenta ink, the light magenta ink comprising a high 
lightfastness magenta dye. 

[0014] In yet another embodiment, the present invention relates to a method for inkjet printing, the method comprising 
10 the step of ejecting ink from an inkjet, the ink comprising a light cyan ink, the light cyan ink comprising a high lightfastness 
cyan dye. 

[0015] In still another embodiment, the present invention relates to a method for inkjet printing, the method comprising 
the step of ejecting ink from an inkjet, the ink comprising a light yellow ink, the light yellow ink comprising a high 
lightfastness yellow dye. 

15 [0016] In another embodiment, the present invention relates to a method for inkjet printing, the method comprising 
the step of ejecting ink from an inkjet, the ink comprising a light black ink, the light black ink comprising a high light- 
fastness black dye. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0017] The present invention described herein is directed to inkjet inks for printing inkjet images using commercially 
available inkjet printers such as, for example but not limited to, H P DeskJet® printers, manufactured by Hewlett-Packard 
Company, of Palo Alto, California. The inks enable production of near photographic images having excellent water- 
fastness and reduced dry time, on a range of print media, in particular, for example but not limited to, plain white, 8 14 

25 - x 1 1 ", 20 lb. weight, printer paper conventionally used for office and home computers. As a non-limiting example, a 
specialty paper such as HP Premium Plus Photo printer paper or its equivalent may be used. 
[0018] In the present invention, the inventors have shown that it is possible to achieve good lightfastness in a light 
ink when a high lightfast dye is used in the light ink. That is, using more than one inkjet reservoir filled for each ink 
color, the light and the dark pen of a given color potentially having each pen with a different dye; one dye in the light 

30 pen, for example, having higher lightfastness and one dye in the dark pen having higher chroma. Thus, an important 
aspect of the present invention is that, for a certain hue, even if a high chroma dye with mediocre or poor lightfastness 
is used in the dark pen, a completely different dye, having much more robustness in terms of lightfastness, may be 
used in the light pen. Generally, this dye still can produce sufficient chroma in the light or high L* areas. This resolves 
the problem of "fade" that often occurs, for example, in skin tones in inkjet color printing, when dyes having poor 

35 lightfastness are used in the light pen. 

[0019] In one embodiment, the present invention relates to a set of inkjet inks for inkjet printing and a method for 
inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a light magenta ink, 
the light magenta ink comprising a high lightfastness magenta dye. In a preferred embodiment, this set and method 
further comprise: a dark magenta ink comprising a high chroma magenta dye. In a more preferred embodiment of this 

40 set and method, the high lightfastness magenta dye of the light magenta ink is a different dye than the high chroma 
magenta dye of the dark magenta ink. In a yet more preferred embodiment of this set and method, the high lightfastness 
magenta dye has a chroma at most 80% of the high chroma magenta dye chroma. 

[0020] In another preferred embodiment of the above-described set and method, the set of inkjet inks further com- 
prises: a cyan ink comprising a cyan dye; and a yellow ink comprising a yellow dye. 
45 [0021] In a more preferred embodiment of this set and method, each of the magenta, cyan and yellow inks comprises 
from about 0.1 to about 5 wt % dye; and in a yet more preferred embodiment, each of the magenta, cyan and yellow 
inks comprises from about 2.5 to about 5 wt % dye. 

[0022] In yet another preferred embodiment of the above-described set and method, the high lightfastness magenta 
dye is selected from the group consisting of anthraquinones, azo dyes, and perylenes. In a more preferred embodiment 
50 of this set and method, the anthraquinones have structures selected from the group consisting of 



55 



3 



EP1 172 422 A2 

O X 



5 



10 




and 

15 



20 



25 




wherein X, Y, Z, Zj and Zg are selected from the group consisting of hydrogen, -OH, -NH 2 , -NH Phenyl, -NHR 1 , -O Phenyl, 
30 -OH v and -NR^; wherein R., and R 2 are selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl, 
and substituted aryl. 

[0023] In another more preferred embodiment of this set and method, the azo dyes have a structure 



35 



40 



45 




wherein X, Y, R 3 , R 4 , R 5 and Rg are selected from the group consisting of -OR 1( -SC^Rj, -NRjR^ -S0 3 -, and halogen; 
50 and wherein R 1 and R 2 are selected from hydrogen, alkyl, aryl, substituted alkyl, and substituted aryl. In another more 
preferred embodiment of this set and method, the azo dyes have a structure 
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15 



20 




wherein Z v Zg, and Z3 are selected from the group consisting of -OR 1f -SOgR^ -NR^, - SO3-, and halogen, and 
wherein R., and R 2 are selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl , and substituted 
25 aryl; 

and wherein Y is a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, 
zinc, and chromium. 

30 [0024] In still an additional preferred embodiment of the above-described set and method, the azo dye is Reactive 
Red 23 having a structure 



*Na0 3 S 



40 



45 



50 



55 




S0 3 Na 



30 2 C2H 4 OS03*Na + 



[0025] In yet another more preferred embodiment of this set and method, the azo dyes are 2-(ortho-hydroxy-phe- 
nylazo)-1 -pyrazolones, having a structure selected from the group consisting of 
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N N 
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15 




20 



and 



25 



30 



35 



40 




wherein Y may be a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, zinc, 
45 and chromium; and Z^Zq, and Z 3 may be selected from the group consisting of -OR-j, -S0 2 Ri, -NR^, -S0 3 _ , and 
halogen, with R 1 and Rg selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl, and substituted 
aryl. 

[0026] In yet another more preferred embodiment of this set and method, the perylenes have a structure 

50 
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wherein R 1 and R2 are selected from the group consisting of hydrogen, alkyl , aryl, substituted aryl and substituted 
15 alkyl; 

and wherein , Xg, X3, X 4 , X 5 and X$ are selected from the group consisting of hydrogen and sulfonate. 

[0027] In an additional preferred embodiment of the above-described set and method, the high lightfastness magenta 
dye is a ^hydroxy-S-^'-pyridylazoJ-l-fsurfo substituted) naphthalene magenta dye ligand; and in a more preferred 

20 embodiment, the dye-ligand is selected from the group consisting of 4-hydroxy-3-(2'-pyridylazo)-1 -naphthalenesulfonic 
acid; 4-hydroxy-3-(2'-pyridylazo)-1 -naphthalenesulfonamide; N-substrtuted-4-hydroxy-3-(2'-pyridylazo)- 1 -naphthale- 
nesulfonamide; N.N'-bisfsubstitutedH-hydroxy^^'-pyridylazo-l -naphthalenesulfonamide; and mixtures thereof. 
[0028] In a further preferred embodiment of the above-described set and method, the high lightfastness magenta 
dye is a dye ligand coordinated to a polyvalent transition metal selected from the group consisting of iron, nickel, copper, 

25 cobalt, zinc, and chromium. 

[0029] In yet an additional preferred embodiment of the above-described set and method, the high lightfastness 
magenta dye is an 8-heterocyclyiazo-5-hydroxyquinoline having a structure 




wherein: 

50 

M represents a polyvalent transition metal ion selected from the group consisting of iron, nickel, copper, cobalt, 
zinc, and chromium; 

each L independently represents a neutral or anionic ligand; 

each X, Y and Z independently represents a substituted or unsubstituted alkyl group of 1-6 carbon atoms, a sub- 
55 stituted or unsubstituted aryl group of 6-10 carbon atoms, a substituted or unsubstituted hetaryl group of 5-10 

atoms, a halogen, a cyano group, a nitro group, a substituted or unsubstituted alkoxycarbonyl group of 1-6 carbon 
atoms, a substituted or unsubstituted alkoxy group of 1 -6 carbon atoms, a hydroxy group, a polyoxyalkylene group 
of 2-20 alkylene oxide residues, a carboxy group or a salt thereof, a sulfo group or a salt thereof, a phospho group 
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or a salt thereof , a carbamoyl group, a substituted or unsubstituted alkyl-, aralkyl-, aryl-, diaryl- or dialkyl-carbamoyl 
group of 1 -20 carbon atoms, a sulfamoyl group, a substituted or unsubstituted alkyl-, aralkyl-, aryl-, diaryl- or dialkyl- 
amino group of 1 -20 carbon atoms or a quaternary ammonium or phosphonium group; 
Q represents the atoms necessary to complete a 5- or 6-membered heterocyclic ring; 
5 n represents 2 or 3; 

m represents an integer from 1 -3; 

each p and r independently represents an integer from 0-3; 

q represents 0, 1 or 2; 

two or more of L may be joined together to form a bi- or tridentate ligand which may optionally comprise another 
10 polydentate molecule of the same or different structure as shown above; 

one or more of L may be combined with X and/or Z; 

one or more of X, Y and Z, together with the carbon to which they are attached, may independently represent a 
ring nitrogen; and 

any two of X, Y or Z may be joined together to form a 5-7 membered saturated or unsaturated ring. 

15 

[0030] In another embodiment, the present invention relates to a set of inkjet inks for inkjet printing and a method 
for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a light cyan ink, the 
light cyan ink comprising a high lightfastness cyan dye. In a preferred embodiment, this set and method further com- 
prises: a dark cyan ink comprising a high chroma cyan dye. 

20 [0031] In a more preferred embodiment of this set and method, the high lightfastness cyan dye of the light cyan ink 
is a different dye than the high chroma cyan dye of the dark cyan ink. In a yet more preferred embodiment of this set 
and method, the high lightfastness cyan dye has a chroma at most 80% of the high chroma cyan dye chroma. 
[0032] In another preferred embodiment of the above-described set and method, the set of inkjet inks further com- 
prises: a magenta ink comprising a magenta dye; and a yellow ink comprising a yellow dye. 

25 [0033] In a more preferred embodiment of this set and method, each of the magenta, cyan and yellow inks comprises 
from about 0.1 to about 5 wt % dye; and in a yet more preferred embodiment, each of the magenta, cyan and yellow 
inks comprises from about 2.5 to about 5 wt % dye. 

[0034] In yet another preferred embodiment of the above-described set and method, the high lightfastness cyan dye 
is selected from the group consisting of Direct Blue 199, Direct Blue 86, Acid Blue 45, Acid Blue 138, Acid Blue 251 , 
30 copper phthalocyanines, nickel phthalocyanines, anthraquinones, disazothiophenes and mixtures thereof. 

[0035] In a more preferred embodiment of this set and method, the anthraquinones are selected from the group 
consisting of 



O X 




and 
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is wherein X, Y, Z, Z, and Zg are selected from the group consisting of -OH, -NH 2 , -NHPhenyl, -NHR^ -OPhenyl, -OR 1( 



20 




25 

and 



30 




and wherein R 1 has from 1 to 20 carbons. 

[0036] In yet another more preferred embodiment of this set and method, the disazothiophenes have a structure 



45 




NR4R5 



wherein R 1t R 2 , and R 3 are selected from the group consisting of -OR, -SOgR^ -NR 4 R 5> -S0 3 _ and halogen; and 
wherein R 4 and R 5 are selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl and substituted aryl. 
[0037] In another embodiment, the present invention relates to a set of inkjet inks for inkjet printing, and a method 
55 for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a light yellow ink, 
the light yellow ink comprising a high lightfastness yellow dye. In a preferred embodiment, this set further comprises: 
a dark yellow ink comprising a high chroma yellow dye. 

[0038] In a more preferred embodiment of this set and method, the high lightfastness yellow dye of the light yellow 
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ink is a different dye than the high chroma yellow dye of the dark yellow ink. In a yet more preferred embodiment of 
this set and method, the high lightfastness yellow dye has a chroma at most 80% of the high chroma yellow dye chroma. 
[0039] In another preferred embodiment of the above-described set and method, the set of inkjet inks further com- 
prises: a magenta ink comprising a magenta dye; and a cyan ink comprising a cyan dye. 
5 [0040] In a more preferred embodiment of this set and method, each of the magenta, cyan and yellow inks comprises 
from about 0.1 to about 5 wt % dye; and in a yet more preferred embodiment, each of the magenta, cyan and yellow 
inks comprises from about 2.5 to about 5 wt % dye. 

[0041] In another more preferred embodiment of the above-described set and method, the high lightfastness yellow 
dye is selected from the group consisting of Yellow 104, Direct Yellow 4, Direct Yellow 86, Direct Yellow 109, Direct 
10 Yellow 132, PJY H-3RNA, Direct Yellow 50, an azo dye, and mixtures thereof. 

[0042] In yet another more preferred embodiment of the above-described set and method, the high lightfastness 
yellow dye is a dye ligand coordinated to a polyvalent transition metal selected from the group consisting of iron, nickel, 
copper, zinc, and chromium. 

[0043] In another embodiment, the present invention relates to a set of inkjet inks for inkjet printing, and a method 
is for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a light black ink, 
the light black ink comprising a high lightfastness black dye. In a preferred embodiment, this set and method further 
comprises: a dark black ink comprising a high optical density black dye. 

[0044] In a more preferred embodiment of this set and method, the high lightfastness black dye of the light black ink 
is a different dye than the high optical density black dye of the dark black ink. In a yet more preferred embodiment of 
20 this set and method, the high lightfastness black dye has an optical density at most 80% of the high optical density 
black dye. 

[0045] In another preferred embodiment of the above-described set and method, the set of inkjet inks further com- 
prises: a magenta ink comprising a magenta dye; a cyan ink comprising a cyan dye; and a yellow ink comprising a 
yellow dye. 

25 [0046] In a more preferred embodiment of this set and method, each of the black, magenta, cyan and yellow inks 
comprises from about 0.1 to about 5 wt % dye; and in a yet more preferred embodiment, each of the black, magenta, 
cyan and yellow inks comprises from about 2.5 to about 5 wt % dye. 

[0047] In yet another more preferred embodiment of the above-described set and method, the high lightfastness 
black dye is a dye ligand coordinated to a polyvalent transition metal selected from the group consisting of iron, nickel, 
30 copper, zinc, and chromium. 

[0048] In another more preferred embodiment of this set and method, the high lightfastness black dye has the struc- 
ture 



35 



40 



45 



50 




so 3 H 



55 wherein X is selected from the group consisting of -CH=CH 2 and -CH 2 -CH 2 -0-H. 
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EXAMPLES 

Example 1 

5 [0049] Lightfastness of printed images of unpassivated Reactive Red 23 (RR23) and Magenta 377 (M377) were 
tested for lightfastness initially and after 7.5 months office light fade by measuring percentage Optical Density Loss. 
Results are given in the following table. 





Before fade 


After fade 


% loss 


M377 


1.76 


0.24 


86.3% 


RR23 


1.27 


0.80 


37.0% 



Example 2 

15 

[0050] Lightfastness of printed images of passivated Reactive Red 23 (pRR23), Magenta 377 (M377) and Projet 
Fast Magenta 2 (PJFM2) was measured by testing % Optical Density loss after accelerated indoor fade in HPU V tester, 
no fixer. The samples were tested at 3 month and 6 month conditions. The results are given in the following tables. 



3 months 


light magenta 


light red 


light blue 


M377 


-6 


-4 


-41 


PJFM2 


-30 


-30 


-14 


pRR23 


-1 


-2 


-13 



6 months 


light magenta 


light red 


light blue 


M377 


-7 


-7 


^5 


PJFM2 


-43 


-32 


-17 


pRR23 


-4 


-3 


-19 



Example 3 

[0051] Lightfastness of images printed with inkjet inks was measured. The inkjet inks used in the printed images 
have, respectively, either passivated RR23 or passivated Magenta 377, as colorants. The images were printed on HP 
large format High Gloss Photo Paper (C6026A) using 20% as the acceptable fade limit. Results are given in the following 



Years with acceptable fade for light magenta ink 


Magenta dye 


Years of lightfastness 


M377 


4.6 years 


RR23 


1 5 years j 



Example 4 

50 [0052] Images were printed on typical plain white printer paper with inkjet inks with colorants selected from one of 
three magenta dye candidates. Chroma of printed images using M377, Projet Fast M2 and RR23, respectively, was 
measured. Results are given in the following table. Maximum chroma should be at least 60 to produce a chromatic red 
on plain paper. These results show that according to this standard, RR23 does not provide acceptable performance 
in a dark ink on plain paper. 

55 



Dye 


Chroma when 70>L*>60 


Maximum Chroma 


M377 


41 .3 


60 
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(continued) 



Dye 


Chroma when 70>L*>60 


Maximum Chroma 


Projet Fast M2 


43.5 


68 


RR23 


46.3 


51 



[0053] While the foregoing invention has been described in some detail for purposes of clarity and understanding, 
it will be clear to one skilled in the art from the reading of this disclosure that various changes in form and detail can 
10 be made without departing from the true scope of the invention. 



Claims 



15 1 . A set of inkjet inks for inkjet printing, comprising: 

a light magenta ink comprising a high lightfastness magenta dye. 

2. The set of inkjet inks for inkjet printing according to claim 1 , wherein the high lightfastness magenta dye has a 
solubility of less than 10% in an aqueous vehicle. 

20 

3. The set of inkjet inks for inkjet printing according to claim 1 , further comprising: 
a dark magenta ink comprising a high chroma magenta dye. 

4. The set of inkjet inks for inkjet printing according to claim 3, wherein the high lightfastness magenta dye of the 
25 light magenta ink is a different dye than the high chroma magenta dye of the dark magenta ink. 

5. The set of inkjet inks for inkjet printing according to claim 4, wherein the high lightfastness magenta dye has a 
chroma at most 80% of the high chroma magenta dye chroma. 

30 6. The set of inkjet inks according to claim 1 , further comprising: 

a cyan ink comprising a cyan dye; and 
a yellow ink comprising a yellow dye. 

35 7. The set of inkjet inks according to claim 6, wherein each of the magenta, cyan and yellow inks comprises from 
about 0.1 to about 5 wt % dye. 

8. The set of inkjet inks according to claim 6, wherein each of the magenta, cyan and yellow inks comprises from 
about 2.5 to about 5 wt % dye. 

40 

9. The set of inkjet inks according to claim 1 , wherein the high lightfastness magenta dye is selected from the group 
consisting of anthraquinones, azo dyes, and perylenes. 

10. The set of inkjet inks according to claim 9, wherein the anthraquinones are selected from the group consisting of 

45 



50 



55 
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wherein Z v Zg, and Z3 are selected from the group consisting of -OR.,, -S0 2 Rv -NR 1 R 2 , -S0 3 " and halogen, 
and wherein R«, and Rg are selected from hydrogen, alkyl, aryl, substituted alkyl, and substituted aryl; 
and wherein Y is a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, 
zinc, and chromium. 

12. The set of inkjet inks according to claim 11 , wherein the azo dye is Reactive Red 23 having a structure 
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wherein X, Y, R 3 , R 4 , R 5 and are selected from the group consisting of -OR.,, -SOgRj, -NRjRg, -S0 3 ", and 
halogen; and wherein R 1 and R 2 are selected from the group consisting of hydrogen, alky I, aryl, substituted alky I, 
and substituted aryl. 

14. The set of inkjet inks according to claim 9, wherein the azo dyes are 2-(ortho-hydroxy-phenylazo)-1 -pyrazolones 
selected from the group consisting of 



N N 
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N N 





O 



z 3 



z 2 



wherein Y is a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, zinc, 
and chromium; and Z 1f Z2, and Z3 are selected from the group consisting of -OR.,, -S0 2 R.,, -NR 1 R 2 , -SO a - , and 
halogen, and wherein R 1 and R 2 are selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl, 
and substituted aryl. 

15. The set of inkjet inks according to claim 9, wherein the perylenes have a structure 



wherein R 1 and R 2 are selected from the group consisting of hydrogen, alkyl, aryl, substituted aryl and sub- 
stituted alkyl; 

and wherein X 1p X 2 , X 3 , X 4 , X 5 and Xg are selected from the group consisting of hydrogen and sulfonate. 

16. The set of inkjet inks according to claim 1, wherein the high lightfastness magenta dye is a 4-hydroxy-3-(2 , -pyri- 
dylazo)-1-(sulfo substituted) naphthalene magenta dye ligand. 

17. The set of inkjet inks according to claim 1 6, wherein the dye-ligand is selected from the group consisting of 4-hy- 
droxy-3-(2'-pyridylazo)-1 -naphthalenesulfonic acid; 4-hydroxy-3-(2'-pyridylazo)-1-naphthalenesulfonamide; N- 
substrtuted-4-hydroxy-3-(2'-pyridylazo)- 1-naphthalenesulfonamide; N^'-bisfsubstitutedJ^-hydroxy-S^^-pyri- 
dylazo-1-naphthalenesulfonamide; and mixtures thereof. 

18. The set of inkjet inks according to claim 1 , wherein the high lightfastness magenta dye is a dye ligand coordinated 
to a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, zinc, and chro- 



19. The set of inkjet inks according to claim 1 , wherein the high lightfastness magenta dye is an 8-heterocyclylazo- 



R2R1N 




NR1R2 



mium. 
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5-hydroxyquinoIine having a structure 



10 



15 



20 




wherein: 

25 m represents a polyvalent transition metal ion selected from the group consisting of iron, nickel, copper, cobalt, 

zinc, and chromium; 

each L independently represents a neutral or anionic ligand; 

each X, Y and Z independently represents a substituted or unsubstituted alkyl group of 1-6 carbon atoms, a 
substituted or unsubstituted aryl group of 6-10 carbon atoms, a substituted or unsubstituted hetaryl group of 

30 5-10 atoms, a halogen, a cyano group, a nitro group, a substituted or unsubstituted alkoxycarbonyl group of 

1-6 carbon atoms, a substituted or unsubstituted alkoxy group of 1-6 carbon atoms, a hydroxy group, a poly- 
oxyalkylene group of 2-20 alkylene oxide residues, a carboxy group or a salt thereof, a sulfo group or a salt 
thereof, a phospho group or a salt thereof, a carbamoyl group, a substituted or unsubstituted alkyl-, aralkyl-, 
aryl-, diaryl- or dialkyl-carbamoyl group of 1 -20 carbon atoms, a sulfamoyl group, a substituted or unsubstituted 

35 alkyl-, aralkyl-, aryl-, diaryl- or dialkyl-amino group of 1-20 carbon atoms or a quaternary ammonium or phos- 

phonium group; 

Q represents the atoms necessary to complete a 5- or 6-membered heterocyclic ring; 
n represents 2 or 3; 
m represents an integer from 1-3; 
40 each p and r independently represents an integer from 0-3; 

q represents 0, 1 or 2; 

two or more of L are joined together to form a bi- or tridentate ligand which may optionally comprise another 
polydentate molecule of the same or different structure as shown above; 
one or more of L are combined with X and/or Z; 
45 one or more of X, Y and Z, together with the carbon to which they are attached, may independently represent 

a ring nitrogen; and 

any two of X, Y or Z are joined together to form a 5-7 membered saturated or unsaturated ring. 

20. A set of inkjet inks for inkjet printing, comprising: 

so a light cyan ink comprising a high lightfastness cyan dye. 

21 . The set of inkjet inks for inkjet printing according to claim 20, wherein the high lightfastness cyan dye has a solubility 
of less than 1 0% in an aqueous vehicle. 

55 22. The set of inkjet inks for inkjet printing according to claim 20, further comprising: 
a dark cyan ink comprising a high chroma cyan dye. 

23. The set of inkjet inks for inkjet printing according to claim 22, wherein the high lightfastness cyan dye of the light 
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cyan ink is a different dye than the high chroma cyan dye of the dark cyan ink. 

24. The set of inkjet inks for inkjet printing according to ciaim 23, wherein the high lightfastness cyan dye has a chroma 
at most 80% of the high chroma cyan dye chroma. 

5 

25. The set of inkjet inks according to claim 20, further comprising: 

a magenta ink comprising a magenta dye; and 
a yellow ink comprising a yellow dye. 

10 

26. The set of inkjet inks according to claim 25, wherein each of the magenta, cyan and yellow inks comprises from 
about 0.1 to about 5 wt % dye. 

27. The set of inkjet inks according to claim 25, wherein each of the magenta, cyan and yellow inks comprises from 
15 about 2.5 to about 5 wt % dye. 

28. The set of inkjet inks according to claim 20, wherein the high lightfastness cyan dye is selected from the group 
consisting of Direct Blue 1 99, Direct Blue 86, Acid Blue 45, Acid Blue 1 38, Acid Blue 251 , copper phthalocyanines, 
nickel phthalocyanines, anthraquinones, disazothiophenes and mixtures thereof. 

20 

29. The set of inkjet inks according to claim 28, wherein the anthraquinones are selected from the group consisting of 



25 OX 



30 



40 



45 



50 




wherein X, Y, Z,Z A and Zq are selected from the group consisting of -OH, -NH 2 , -NHPhenyl, -NHR 1f -OPhenyl, -OR 1f 
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10 and 



15 




20 

and wherein has from 1 to 20 carbons. 

30. The set of inkjet inks according to claim 20, wherein the high lightfastness cyan dye is a dye ligand coordinated 
to a polyvalent transition metal selected from the group consisting of iron, nickel, copper, cobalt, zinc, and enro- 
ls mium. 

31 . The set of inkjet inks according to claim 28* wherein the disazothiophenes have a structure 



30 



35 




40 

wherein R 1t Rg, and R3 are selected from the group consisting of -OR, -SOgR-i, -NR 4 R 5 , -S0 3 " and halogen; and 
wherein R 4 and R 5 are selected from the group consisting of hydrogen, alkyl, aryl, substituted alkyl and substituted 
aryl. 

45 32. A set of inkjet inks for inkjet printing, comprising: 

a light yellow ink comprising a high lightfastness yellow dye. 

33. The set of inkjet inks for inkjet printing according to claim 32, wherein the high lightfastness yellow dye has a 
solubility of less than 10% in an aqueous vehicle. 

50 

34. The set of inkjet inks for inkjet printing according to claim 32, further comprising: 
a dark yellow ink comprising a high chroma yellow dye. 

35. The set of inkjet inks for inkjet printing according to claim 34, wherein the high lightfastness yellow dye of the light 
55 yellow ink is a different dye than the high chroma yellow dye of the dark yellow ink. 

36. The set of inkjet inks for inkjet printing according to claim 35 wherein the high lightfastness yellow dye has a chroma 
at most 80% of the high chroma yellow dye. 
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37. The set of Inkjet inks according to claim 32, further comprising: 

a cyan ink comprising a cyan dye; and 
a magenta ink comprising a magenta dye. 

5 

38. The set of inkjet inks according to claim 37, wherein each of the magenta, cyan and yellow inks comprises from 
about 0.1 to about 5 wt % dye. 

39. The set of inkjet inks according to claim 37, wherein each of the magenta, cyan and yellow inks comprises from 
10 about 2.5 to about 5 wt % dye. 

40. The set of inkjet inks according to claim 32, wherein the high lightfastness yellow dye is selected from the group 
consisting of Yellow 104, Direct Yellow 4, Direct Yellow 86, Direct Yellow 109, Direct Yellow 132, PJY H-3RNA, 
Direct Yellow 50, an azo dye, and mixtures thereof. 

15 

41. The set of inkjet inks according to claim 32, wherein the high lightfastness yellow dye is a dye ligand coordinated 
to a polyvalent transition metal selected from the group consisting of iron, nickel, copper, zinc, and chromium. 

42. A set of inkjet inks for inkjet printing, comprising: 

20 a light black ink comprising a high lightfastness black dye. 

43. The set of inkjet inks for inkjet printing according to claim 42, wherein the high lightfastness black dye has a solubility 
of less than 10% in an aqueous vehicle. 

25 44. The set of inkjet inks for inkjet printing according to claim 42, further comprising: 
a dark black ink comprising a high optical density black dye. 

45. The set of inkjet inks for inkjet printing according to claim 44, wherein the high lightfastness black dye of the light 
black ink is a different dye than the high optical density black dye of the dark black ink. 

30 

46. The set of inkjet inks for inkjet printing according to claim 45, wherein the high lightfastness black dye has an 
optical density at most 80% of the high optical density black dye. 

47. The set of inkjet inks according to claim 42, further comprising: 

35 

a magenta ink comprising a magenta dye; 
a cyan ink comprising a cyan dye; and 
a yellow ink comprising a yellow dye. 

40 48. The set of inkjet inks according to claim 47, wherein each of the black, magenta, cyan and yellow inks comprises 
from about 0.1 to about 5 wt % dye. 

49. The set of inkjet inks according to claim 47, wherein each of the black, magenta, cyan and yellow inks comprises 
from about 2.5 to about 5 wt % dye. 

45 

50. The set of inkjet inks according to claim 42, wherein the high lightfastness black dye is a dye ligand coordinated 
to a polyvalent transition metal selected from the group consisting of iron, nickel, copper, zinc, and chromium. 

51. The set of inkjet inks according to claim 42, wherein the high lightfastness black dye is 

50 
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20 S0 3 H 

wherein X is selected from the group consisting of -CH=CH 2 and -CH 2 -CH 2 -OH. 

52. A method for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a 
25 light magenta ink, the light magenta ink comprising a high lightfastness magenta dye. 

53. A method according to claim 52, which includes the features of any of claims 2 to 1 9. 

54. A method for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a 
30 light cyan ink, the light cyan ink comprising a high lightfastness cyan dye. 

55. A method according to claim 54, which includes the features of any of claims 21 to 31 . 

56. A method for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a 
35 light yellow ink, the light yellow ink comprising a high lightfastness yellow dye. 

57. A method according to claim 56, which includes the features of any of claims 33 to 41 . 

58. A method for inkjet printing, the method comprising the step of ejecting ink from an inkjet, the ink comprising a 
40 light black ink, the light black ink comprising a high lightfastness black dye. 

59. A method according to claim 58, which includes the features of any of claims 43 to 51 . 



21 



